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Objective: We conducted a double-blinded randomized controlled
trial to investigate the short- to mid-term neurosensory effect of
prophylactic ilioinguinal neurectomy during Lichtenstein repair of
inguinal hernia.
Method: One hundred male patients between the age of 18 and 80
years with unilateral inguinal hernia undergoing Lichtenstein hernia
repair were randomized to receive either prophylactic ilioinguinal
neurectomy (group A) or ilioinguinal nerve preservation (group B)
during operation. All operations were performed by surgeons spe-
cialized in hernia repair under local anesthesia or general anesthesia.
The primary outcome was the incidence of chronic groin pain at 6
months. Secondary outcomes included incidence of groin numbness,
postoperative sensory loss or change at the groin region, and quality
of life measurement assessed by SF-36 questionnaire at 6 months.
All follow-up and outcome measures were carried out by a desig-
nated occupational therapist at 1 and 6 months following surgery in
a double-blinded manner.
Results: The incidence of chronic groin pain at 6 months was
significantly lower in group A than group B (8% vs. 28.6%; P �
0.008). No significant intergroup differences were found regarding
the incidence of groin numbness, postoperative sensory loss or
changes at the groin region, and quality of life measurement at 6
months after the operation.
Conclusions: Prophylactic ilioinguinal neurectomy significantly de-
creases the incidence of chronic groin pain after Lichtenstein hernia
repair without added morbidities. It should be considered as a routine
surgical step during the operation.

(Ann Surg 2006;244: 27–33)

Chronic groin pain is a significant problem following open
inguinal hernia repair, with a reported incidence ranging

from 19% to 62.9%.1–3 Although the pain is often mild in
nature, quality of life studies have shown that chronic pain,
irrespective of severity, can significantly interfere with nor-
mal daily activities.4,5 Moreover, the condition can sometimes
be debilitating and treatment is often difficult and challenging.

The ilioinguinal nerve is a sensory nerve that innervates
the skin over the groin region, the medial aspect of the thigh,
the upper part of the scrotum and the penile root. It is
normally encountered during open repair of inguinal hernia.
Traditional surgical teaching dictates that the nerve should be
preserved at all times during repair because of the supposed
morbidity associated with cutaneous sensory loss and chronic
groin pain following nerve injury. However, some reports
suggested that elective excision of ilioinguinal nerve causes
minimal morbidities and was not considered incapacitating
by most patients.6,7 In addition, ilioinguinal neurectomy is a
well-documented effective treatment of relieving chronic
groin pain following open hernia repair, achieving more favor-
able outcomes than nerve block or mesh removal alone.8–10

More recently, retrospective studies have shown that excision of
ilioinguinal nerve during herniorrhaphy were associated with a
lower incidence of chronic groin pain after the operation.11–13

In this trial, we studied the effect of prophylactic
ilioinguinal neurectomy on the incidence and the severity of
chronic groin pain after Lichtenstein repair in a prospective
randomized controlled manner. The associated neurosensory
disturbances and the quality of life were also investigated.

MATERIALS AND METHODS

Study Protocol
This prospective study was conducted in a university-

affiliated hernia center between January 2003 and June 2004.
Ethical approval was granted by the Research Ethics Committee
of the Chinese University of Hong Kong. Informed consents for
the study were obtained from all patients. All patients between
the age of 18 and 80 years undergoing elective unilateral Lich-
tenstein hernia repair were considered eligible. Those with
bilateral inguinal hernia, recurrent hernia, irreducible or stran-
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gulated hernia, large inguinal-scrotal hernia, history of previous
abdominal incision, peripheral neuropathy, impaired cognitive
function, limited mobility, and female gender were excluded.
Standard Lichtenstein tension-free mesh repair was the adopted
procedure performed either under local anesthesia or general
anesthesia at the discretion of individual patient. All operations
were performed by the 4 designated surgeons specialized in
hernia repair allocated in a random manner. The primary out-
come was the incidence of chronic groin pain at 6-month after
surgery. Secondary outcomes included incidence of groin numb-
ness, postoperative sensation loss or changes at the groin region,
and quality of life measurement assessed by the Chinese version
of SF-36 questionnaire14 at 6-month follow-up.

Baselines Measurement
All baseline measurements were obtained by a desig-

nated occupational therapist in the Department of Occupation
Therapy for the University before operation. Preoperative
pain measurements after various activities (at rest, coughing
for 10 times, walking up 3 flights of stairs and cycling for 10
minutes) were assessed by 4-point scale (none, mild, moder-
ate, and severe) after completion of each task by patients.
Preoperative incidence of groin numbness and quality of life
were documented by a self-filling questionnaire with a 4-point
scale (none, mild, moderate, and severe) and the Chinese
version of SF-36 questionnaire before operation, respectively.

Randomization and Blinding
Intraoperatively, once the ilioinguinal nerve was iden-

tified, a telephone call was made to the randomization center
where a research assistant would randomly allocate the pa-
tient to either prophylactic ilioinguinal neurectomy (group A)
or ilioinguinal nerve preservation (group B) by opening
sealed envelopes containing computer-generated code in
blocks of 10. The patients were blinded from the treatment
assignment throughout and were followed up by the desig-
nated occupational therapist who was not involved in the
randomization process or the clinical management of the
patient.

Intervention
All patients received the standard flat mesh repair

according to the technique described by Lichtenstein et al.15

In group A, the whole ilioinguinal nerve was excised as far
lateral to the deep ring as possible and medially to where it
entered the rectus muscles. The cut ends were left alone
without implantation into muscle or ligation. Histologic ex-
amination of the nerve was performed to confirm complete
excision. Any small cutaneous nerves that interfere with
mesh placement were excised as well. In group B, the
ilioinguinal nerve was carefully protected throughout the
operation. The rest of the procedure was performed in a
standardized manner. A monofilament polypropylene mesh
(SURGIPRO MESH, Auto Suture, USSC) was anchored with
polypropylene sutures (PROLENE, Ethicon, Johnson & John-
son Unit) to the reflected part of inguinal ligament and the
floor of the inguinal canal. Extreme care was used during
surgery to avoid inclusion of nerve tissue during suturing and
mesh placement. The patients were managed in a standard

clinical pathway postoperatively and were followed up by the
designated occupational therapist at 1 and 6 months after
operation.

Follow-up and Outcome Parameters
Measurement

During each follow up visit, pain at rest and upon
completion of various activities (coughing for 10 times,
walking up 3 flights of stairs, and cycling for 10 minutes)
were assessed by 4-point scale (none, mild, moderate, or
severe). Patients were also requested to fill in a questionnaire
regarding pain or discomfort encountered during normal daily
activities at home. Chronic groin pain was defined as any
discomfort or pain elicited on follow-up or encountered
during normal daily activities. Severe pain was defined as
pain experienced in any aspects graded moderate or severe at
follow-up.

In addition, the groin region was divided into 5 cuta-
neous areas, namely, outer upper, outer lower, inner upper,
inner lower, and scrotal region in relation to the groin incision
for sensory assessment. Sensation loss or changes was as-
sessed by the standard Semmes-Weinstein monofilament test
performed by the occupational therapist to the 5 regions of
each side by the technique described by Bell.16 The nonop-
erative side of each individual acted as the control. Sensation
loss or changes were defined as any asymmetry between
corresponding regions of the 2 sides demonstrated by the
monofilament test.

Numbness at the groin region and quality of life mea-
surement were assessed by self-filling of a questionnaire in
4-point scale (none, mild, moderate, or severe) and Chinese
version of SF-36 during each follow-up, respectively.

Statistical Analysis
The calculated sample size was based on the assump-

tion that a minimum difference in incidence of chronic groin
pain of 20% would be meaningful and to achieve 80% power
with 2-sided P value �0.05 as significant, 47 patients per
group were required. Statistical analysis was based on inten-
tion-to-treat analysis and was performed with statistical soft-
ware Statistical Package for Social Science (version 11.0 for
Windows, SPSS, Inc., Chicago IL.). Comparisons were car-
ried out by the Pearson �2 test or Fisher exact test where
appropriate for categorical data and Student t test for para-
metric data. A 2-sided P value of less than 0.05 was consid-
ered significant.

RESULTS
A total of 142 patients were eligible for the study

during the 18-month period. Forty-two patients were ex-
cluded because 36 patients declined to participate and 6
patients could not give informed consent due to language
barrier. A total of 100 patients were randomized with 50
patients in each group. The flow of participants was shown in
Figure 1. The mean (SD) age of patients in group A and
group B were 65.1 (10.1) and 63.0 (16.3), respectively. The
2 groups were comparable with regard to educational level,
method of anesthesia, laterality of hernia, baseline pain mea-
surement during various activities, incidence of groin numb-
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ness, and complications. The baseline characteristics of 2
groups of patients are shown in Table 1.

The ilioinguinal nerve was identified in all patients, and
complete excision of nerve was confirmed by histology in all
patients from group A. Forty-seven patients (95.7%) in both
groups were available for assessment at 1 month. The inci-
dence of chronic groin pain, pain experienced during normal
daily activities at home and after various activities (at rest,
coughing for 10 times, walking up 3 flights of stairs, and
cycling for 10 minutes), were similar between the 2 groups.
There were no significant differences in the incidence of
groin numbness and sensation changes or loss at groin region
between the 2 groups. The results at 1 month of follow up are
shown in Table 2.

Fifty patients (100%) in group A and 49 patients in
group B (98%) were available for assessment at the 6-month
follow-up. The incidence of chronic groin pain at 6 months
was significantly lower in group A compared with group B (4
�8%� vs. 14 �28.6%�; P � 0.008, Fisher exact test). The
incidence of pain experienced after walking 3 flights of stairs
and cycling for 10 minutes were significantly lower in group
A than group B (1 �2%� vs. 7 �14%�; P � 0.03; 2 �4%� vs. 10
�20.4%�; P � 0.015, Fisher exact test, respectively). The
severity of chronic pain developed was comparable between
the 2 groups. There were no significant differences in the
incidence of pain experienced during normal daily activities
at home and after coughing for 10 times at 6 months. The
incidences of groin numbness and sensation changes or loss

FIGURE 1. Flow diagram of patients.
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at groin region were also similar between the 2 groups at 6
months. The results are summarized in Table 3.

The quality of life assessment at baseline, 1-month and
6-month follow-up, are shown in Table 4. There were no
significant differences in the quality of life assessment be-

tween the 2 groups at all time points. One patient in group B
died of unrelated medical illness before 6-month follow-up.
There was no serious complication after surgery. One patient
in group A suffered from wound infection requiring laying

TABLE 1. Baseline Characteristics

Prophylactic
Neurectomy

Group A
(n � 50)

Nerve
Preservation

Group B
(n � 50) P

Age (yr)* 65.1 (10.1) 63.0 (16.3) 0.46

Education level �no. (%)� 0.71

Primary 20 (40) 18 (36)

Secondary 20 (40) 24 (48)

Tertiary 10 (20) 8 (16)

Method of anesthesia (LA:GA) 12:38 14:36 0.65

Side of hernia (left:right) 26:24 19:31 0.16

Pain at rest �no. (%)� 0.54

1. Any degree (3 � 4 � 5) 5 (10) 7 (14)

2. None 45 (90) 43 (86)

3. Mild 5 (10) 6 (12)

4. Moderate 0 (0) 1 (2)

5. Severe 0 (0) 0 (0)

Pain after coughing for 10 times
�no. (%)�

0.66

1. Any degree (3 � 4 � 5) 13 (26) 15 (30)

2. None 37 (74) 35 (70)

3. Mild 8 (16) 10 (20)

4. Moderate 4 (8) 5 (10)

5. Severe 1 (2) 0 (0)

Pain after walking 3 flights of
stairs �no. (%)�

0.51

1. Any degree (3 � 4 � 5) 13 (26) 16 (32)

2. None 37 (74) 34 (68)

3. Mild 6 (12) 10 (20)

4. Moderate 7 (14) 6 (12)

5. Severe 0 (0) 0 (0)

Pain after cycling for 10 min
�no. (%)�

0.83

1. Any degree (3 � 4 � 5) 14 (28) 15 (30)

2. None 36 (72) 35 (70)

3. Mild 4 (8) 6 (12)

4. Moderate 5 (10) 5 (10)

5. Severe 5 (10) 4 (8)

No. (%) of patients with groin
numbness

0.44

1. Any degree (3 � 4 � 5) 2 (4) 5 (10)

2. None 48 (96) 45 (90)

3. Mild 2 (4) 3 (6)

4. Moderate 0 (0) 1 (2)

5. Severe 0 (0) 1 (2)

Complications �no. (%)�

Wound infection 1 (2) 0 (0) 1.0

Hematoma 2 (4) 3 (6) 1.0

Retention of urine 4 (8) 3 (6) 1.0

Others 1 (2) 0 (0) 1.0

*Mean (SD).

TABLE 2. Results at 1-Month Follow-up

Prophylactic
Neurectomy

Group A
(n � 50)

Nerve
Preservation

Group B
(n � 50) P

No. of patients available for
assessment at 1 mo

47 47

No. (%) of patients developed
chronic pain at 1 mo

37 (78.7) 37 (78.7) 1.0

Pain experienced during normal
daily activities �no. (%)�

0.37

1. Any degree (3 � 4 � 5) 31 (66) 35 (74.5)

2. None 16 (34) 12 (25.5)

3. Mild 20 (42.6) 19 (40.4)

4. Moderate 10 (21.3) 16 (34.0)

5. Severe 1 (2.1) 0 (0)

Pain experienced at rest
�no. (%)�

1.0

1. Any degree (3 � 4 � 5) 8 (17) 8 (17)

2. None 39 (83) 39 (83)

3. Mild 7 (14.9) 7 (14.9)

4. Moderate 1 (2.1) 1 (2.1)

5. Severe 0 (0) 0 (0)

Pain experienced after
coughing for 10 times
�no. (%)�

1.0

1. Any degree (3 � 4 � 5) 6 (12.8) 6 (12.8)

2. None 41 (87.2) 41 (87.2)

3. Mild 5 (10.6) 3 (6.4)

4. Moderate 1 (2.1) 3 (6.4)

5. Severe 0 (0) 0 (0)

Pain experienced after walking
3 flights of stairs �no. (%)�

0.10

1. Any degree (3 � 4 � 5) 5 (10.6) 11 (23.4)

2. None 42 (89.4) 36 (76.6)

3. Mild 4 (8.5) 8 (17)

4. Moderate 1 (2.1) 3 (6.4)

5. Severe 0 (0) 0 (0)

Pain experienced after cycling
for 10 min �no. (%)�

0.11

1. Any degree (3 � 4 � 5) 3 (6.4) 8 (17)

2. None 44 (93.6) 39 (83)

3. Mild 3 (6.4) 4 (8.5)

4. Moderate 0 (0) 4 (8.5)

5. Severe 0 (0) 0 (0)

No. (%) of patients with groin
numbness

0.10

1. Any degree (3 � 4 � 5) 9 (19.1) 16 (34)

2. None 38 (80.9) 31 (66)

3. Mild 7 (14.9) 15 (31.9)

4. Moderate 2 (4.3) 1 (2.1)

5. Severe 0 (0) 0 (0)

No. (%) of patients developed
sensation changes or loss

26 (55.3) 31 (66) 0.29
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open the wound and healed by secondary intention. Two
patients in group A and 3 patients in group B developed
hematoma following surgery, which recovered by conserva-
tive management.

DISCUSSION
Chronic groin pain is one of the most debilitating

long-term complications after inguinal hernia repair, which
can significantly affect the patient’s satisfaction and quality of
life after the operation.1–5 A proposed mechanism for the
development of postoperative chronic groin pain is the in-
flammation and fibrosis induced by the mesh, which is in
close proximity to the ilioinguinal nerve.17 In addition, unin-
tentional injury or strangulation of the ilioinguinal nerve
during suturing may also contribute to the phenomenon.
There is increasing evidence to suggest that prophylactic
excision of ilioinguinal nerve during open hernia repair is not
only associated with minimal morbidities but also can poten-
tially decrease the incidence of chronic groin pain following
operation.11–13

The first randomized trial to address this problem by
Ravichandran et al was underpowered and no definite con-
clusion could be made.18 Results from subsequent trials
regarding chronic groin pain following elective neurectomy
have been inconsistent. Interestingly, in a retrospective re-
view of 191 patients who underwent elective excision of the
ilioinguinal nerve during open hernia repair showed that none
of the patients developed chronic groin pain at 12 months of
follow-up.12 In another retrospective study, Dittrick et al
reported a significantly lower incidence of chronic groin pain
in patients who had elective neurectomy during open inguinal
hernia repair when compared with the control group.11 How-
ever, these results were not confirmed in a recent randomized
controlled trial by Picchio et al,19 who found similar inci-
dence of chronic groin pain between ilioinguinal nerve exci-
sion group and control.

Our randomized study revealed that the incidence of
chronic groin pain during normal daily activities was similar
between the 2 groups which compliment the findings by
Picchio et al.19 However, in addition, we found significantly
fewer patients in the neurectomy group developed chronic
groin pain upon exertion (cycling for 10 minutes and walking
up 3 flights of stairs), which has not been previously studied.

The other potential disadvantage of ilioinguinal nerve
excision is the morbidity associated with sensory loss over
the groin region as well as its impact on quality of life. The
previous study by Picchio et al reported increased incidence
of sensory loss to pain and touch around the groin region in
patients who had nerve excision during open hernia repair.19

However, the current study clearly demonstrated that elective
excision of the ilioinguinal nerve was not associated with
additional morbidities in neurosensory disturbances, groin
numbness or quality of life at the 6-month follow-up. We
postulated that the sensory loss caused by neurectomy might
be compensated by cross-innervations from contralateral cu-
taneous nerves. Furthermore, direct meaningful comparison
between Picchio et al19 and that of our study is not possible
because their methodology used for testing skin sensation

TABLE 3. Results at 6-Month Follow-up

Prophylactic
Neurectomy

Group A
(n � 50)

Nerve
Preservation

Group B
(n � 50) P

No. of patients available for
assessment at 6 mo

50 49

No. (%) of patients developed
chronic pain at 6 mo

4 (8) 14 (28.6) 0.008*

Severity of chronic pain �no. (%)� 0.28

1. Mild 4 (100) 9 (60)

2. Severe 0 (0) 5 (40)

Pain experienced during normal
daily activities �no. (%)�

0.24

1. Any degree (3 � 4 � 5) 0 (0) 2 (2)

2. None 50 (100) 47 (96)

3. Mild 0 (0) 2 (2)

4. Moderate 0 (0) 0 (0)

5. Severe 0 (0) 0 (0)

Pain at rest �no. (%)� 0.056

1. Any degree (3 � 4 � 5) 0 (0) 4 (8.2)

2. None 50 (100) 45 (91.8)

3. Mild 0 (0) 2 (4.1)

4. Moderate 0 (0) 2 (4.1)

5. Severe 0 (0) 0 (0)

Pain after coughing for 10
times �no. (%)�

0.27

1. Any degree (3 � 4 � 5) 2 (4) 5 (10.2)

2. None 48 (96) 44 (89.8)

3. Mild 2 (4) 3 (6.1)

4. Moderate 0 (0) 2 (4.1)

5. Severe 0 (0) 0 (0)

Pain after walking 3 flights of
stairs �no. (%)�

0.03*

1. Any degree (3 � 4 � 5) 1 (2) 7 (14)

2. None 49 (98) 42 (85.7)

3. Mild 1 (2) 6 (12.2)

4. Moderate 0 (0) 1 (2)

5. Severe 0 (0) 0 (0)

Pain after cycling for 10 min
�no. (%)�

0.023*

1. Any degree (3 � 4 � 5) 2 (4) 9 (18.4)

2. None 0 (0) 40 (81.6)

3. Mild 2 (4) 7 (14.3)

4. Moderate 0 (0) 2 (4.1)

5. Severe 0 (0) 0 (0)

No. (%) of patients with groin
numbness

0.361

1. Any degree (3 � 4 � 5) 13 (26) 9 (18.4)

2. None 37 (74) 40 (81.6)

3. Mild 13 (26) 9 (18.4)

4. Moderate 0 (0) 0 (0)

5. Severe 0 (0) 0 (0)

No. (%) of patients developed
sensation changes or loss

21 (42) 21 (42.9) 0.931

*Fisher exact test.
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was not described. Semmes-Weinstein monofilament testing
was adopted in the present study to provide a more standard
and objective method to measure skin sensitivity.

Several design improvements to previous trials have
been incorporated into the present study. First, a designated
occupational therapist who was blinded to the treatment
given, and experienced in pain and neurosensory assessment
was appointed to carry out all outcome measurement, hence
providing more reliable measurements of all outcome param-
eters. Second, during each follow-up, all patients were chal-
lenged by being asked to complete a series of tasks before the
pain assessment. Therefore, we were able to examine the
effects of exertion on groin pain after surgery, which may
better reflect their pain experience during everyday activities.
Finally, in this day and age when patient satisfaction is para-
mount, we included the quality of life assessment in our trial,
which provides the clinician a more unique view on the
effects of the surgery from the patients’ perspective.

The present study has several limitations. We are not
able to demonstrate any significant differences in terms of
postoperative incidence or severity of chronic groin pain at
rest, during normal daily activities and after coughing be-
tween the 2 groups, which can be due to � errors. In addition,
meaningful assessment of chronic pain at 1 month may not be
possible in the presence of early postoperative swelling and
pain, and we speculate that this may contribute to the no
differences in incidence of chronic pain at 1 month in contrast
to 6 months. Another limitation of the study is that the
long-term effect of ilioinguinal neurectomy was not investi-
gated. It is possible that differences in the incidence of
chronic pain between the groups, as well as the quality of life
measurements will change with longer follow-up duration.
Larger clinical trials involving more patients and longer
follow-up are warranted to study the long-term effect of
prophylactic neurectomy in patients undergoing Lichtenstein
repair. Lastly, although we are able to show that prophylactic
neurectomy decreases the incidence of chronic pain, the exact
reasoning behind this phenomenon remains unknown. Fur-
ther histologic or nerve conduction studies are required to
deduce the exact mechanism.

CONCLUSION
The results of this prospective randomized trial dem-

onstrate that prophylactic excision of ilioinguinal nerve dur-
ing Lichtenstein inguinal hernia repair decreases the incidence
of exertional chronic groin pain after surgery. Furthermore, the
procedure is not associated with additional morbidities in
terms of local cutaneous neurosensory disturbances or dete-
rioration in quality of life. Ilioinguinal neurectomy should be
considered as a routine surgical step during open mesh hernia
repair.
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